Table 4.3

Key pollutants in animal waste (derived from Exhibit 2-2 in USEPA, 2002a) (http://www.epa.gov/npdes/pubs/cafo_benefit_p1.pdf)
	Pollutant
	Description of pollutant forms in animal waste
	Pathways
	Potential impacts

	Nitrogen
	Exists in fresh manure in organic (e.g., urea) and inorganic forms (e.g., ammonium and nitrate).  Microbes transform organic nitrogen to inorganic forms that may be absorbed by plants
	· Overland discharge

· Leachate into ground water

· Atmospheric deposition as ammonia
	· Eutrophication

· Animal, human health effects

· Groundwater degradation 

	Phosphorus
	Exists in both organic and inorganic forms.  As manure ages, phosphorus mineralizes to inorganic phosphate compounds that may be absorbed by plants.
	· Overland discharge

· Leachate into groundwater (water soluble forms)
	· Eutrophication 

· Groundwater degradation 

	Potassium
	Most potassium in manure is in an inorganic form available for absorption by plants; it can also be stored in soil for future uptake.


	· Overland discharge

· Leachate into groundwater
	· Increased salinity 

	Organic compounds
	Carbon-based compounds in manure that are decomposed by soil and surface water micro-organisms.  Creates biochemical oxygen demand, or BOD, because decomposition consumes dissolved oxygen in the water.
	· Overland discharge
	· Depletion of dissolved oxygen

· Reduction in aquatic life

· Eutrophication 

· Groundwater degradation



	Solids
	Includes manure itself and other elements (e.g., feed, bedding, hair, feathers, and corpses).
	· Overland discharge

· Atmospheric deposition
	· Turbidity 

· Siltation



	Pathogens
	Includes range of disease-causing organisms, including bacteria, viruses, protozoa, fungi, and algae.  Some pathogens are found in manure, others grow in surface water due to increased nutrients and organic matter.
	· Overland discharge

· Growth in waters with high nutrient, organic materials
	· Animal, human health effects

· Groundwater degradation



	Salts
	Includes cations sodium, potassium, calcium, and magnesium; and anions chloride, sulfate, bicarbonate, carbonate, and nitrate.
	· Overland discharge

· Leachate into groundwater
	· Reduction in aquatic life

· Human health effects

· Increased salinity

· Soil impacts



	Trace elements
	Includes feed additives arsenic, copper, selenium, zinc, cadmium; and trace metals molybdenum, nickel, lead, iron, manganese, aluminum, and boron (pesticide ingredients)


	· Overland discharge
	· Toxicity at high levels 

	Volatile compounds
	Includes carbon dioxide, methane, nitrous oxide, hydrogen sulfide, and ammonia gases generated during decomposition of waste.
	· Inhalation 

· Atmospheric deposition of ammonia
	· Human health effects

· Eutrophication 

· Global warming

· Groundwater degradation 



	Other pollutants
	Includes pesticides, antibiotics, hormones, soaps and other surfactants, acids and alkaline, and disinfectants (used for cleaning, health maintenance, and food safety) used in feeding operations
	· Overland discharge
	· Impacts unknown

· Groundwater degradation 


Source:  "Source Water Protection for Concentrated Animal Feeding Operations: A Guide for Drinking Water Utilities"; Gullick et al., ©AwwaRF 2006
